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STROLLER WITH SYNCHRONIZED SEAT 
HEIGHT ADJUSTMENT 

BACKGROUND OF THE DISCLOSURE 

1. Field of the Disclosure 
The present disclosure is generally directed to strollers, and 

more particularly to strollers having adjustable seating. 
2. Description of Related Art 
Strollers are usually capable of re-con?guration and other 

adjustments after assembly. Most strollers can adapt from an 
in-use con?guration to a folded con?guration for purposes of 
storage, transport, etc. Folding arrangements and other 
adjustments have often involved adjustable connectors, 
brackets and other links betWeen frame sections. Using the 
adjustable links, re-con?guration of the stroller can be 
accomplished Without disassembling the stroller. Other 
adjustments have involved reclining seat backs, removable or 
replaceable occupant trays, and adjustable foot rests. 
Some strollers have also been capable of accommodating 

infant child occupants. To this end, a seat assembly has been 
adjustable to receive an infant car seat carrier. For example, 
strollers have been equipped With a seat frame capable of 
repositioning a seat back to alloW an infant car seat carrier to 

engage the seat frame. In these cases, the seat frame is often 
shaped to resemble an infant car seat base, to Which the infant 
car seat carrier is coupled. 

Unfortunately, the above-described adjustments have pro 
vided only limited amounts of stroller versatility. For 
example, a seat assembly may be Well suited for children of a 
certain siZe, While not as Well-suited for children of other 
siZes. Seat assemblies are also often adequately positioned for 
only certain uses of the stroller. 
One stroller marketed as a Widely compatible design is the 

Xplory stroller available from Stokke L.L.C. (KennesaW, Ga.; 
WWW.stokkeusa.com). The Xplory stroller has a seat assem 
bly that connects to a central, inclined column. The connec 
tion can be re-positioned to raise or loWer the seat assembly 
along the central, inclined column. Further details on this 
stroller design are set forth in US. Patent Publication No. 
2006/0001226. 

Unfortunately, seat position changes can lead to complica 
tions as Well. In some cases, the added functionality poses the 
risk of the child occupant initiating the seat position change. 
If the change occurs at an undesirable time, the safety of the 
child occupant could be compromised. Even if operational 
safeguards are in place, the relative movement of structural 
parts of the stroller can lead to mechanical failures or other 
complications. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Objects, features, and advantages of the present invention 
Will become apparent upon reading the folloWing description 
in conjunction With the draWing ?gures, in Which: 

FIG. 1 is a side, elevational vieW of an exemplary stroller 
having adjustable seat supports constructed in accordance 
With one or more aspects of the disclosure. 

FIG. 2 is a front, elevational vieW of the stroller of FIG. 1. 
FIG. 3 is a front, perspective, and simpli?ed vieW of the 

stroller of FIG. 1 shoWing the adjustable seat supports posi 
tioning a seat at a loWered height level. 

FIG. 4 is a front, perspective, and simpli?ed vieW of the 
stroller of FIG. 1 shoWing the adjustable seat supports posi 
tioning the seat at a raised height level. 
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2 
FIG. 5 is an elevational, side, and partial vieW of the stroller 

of FIG. 1 taken along lines 5-5 of FIG. 2 to depict the adjust 
able seat supports in greater detail. 

FIG. 6 is an elevational, side, and partial vieW of the stroller 
of FIG. 1 to depict the adjustable seat supports in greater 
detail after adjustment to a raised height level. 

FIG. 7 is a perspective and partially exploded vieW of the 
adjustable seat supports in accordance With one example 
having a link assembly and a lock-and-release mechanism to 
effectuate and control the seat height adjustments. 

FIG. 8 is an exploded vieW of one of the adjustable seat 
supports of FIG. 7 to depict the link assembly and the lock 
and-release mechanism in greater detail. 

FIG. 9 is a perspective vieW of loWer ends of the link 
assembly and the lock-and-release mechanism of the adjust 
able seat support of FIGS. 7 and 8 constructed in accordance 
With one or more aspects of the disclosure. 

FIG. 10 is a partial, sectional vieW of the adjustable seat 
support to depict the link assembly and the lock-and-release 
mechanism at a loWered height level. 

FIG. 11 is a partial, sectional vieW of the adjustable seat 
support similar to the vieW depicted in FIG. 10 but after use of 
the link assembly and the lock-and-release mechanism to 
reach a raised height level. 

FIG. 12 is a top vieW of a poWer assistance mechanism of 
a seat support assembly constructed in accordance With one 
aspect of the disclosure. 

FIG. 13 is an elevational, side, and partial vieW of a stroller 
having an adjustable seat support constructed in accordance 
With an alternative embodiment. 

FIG. 14 is an elevational, side, and partial vieW of the 
adjustable seat support of FIG. 13 after adjustment to a raised 
height level. 

FIG. 15 is a sectional vieW of the adjustable seat support of 
FIG. 13 to depict a link assembly and a lock-and-release 
mechanism thereof in greater detail. 

DETAILED DESCRIPTION OF THE 
DISCLOSURE 

The disclosure is generally directed to a stroller con 
structed to provide synchroniZed or mirrored movement to 
change seat position, such as the height of the seat. Adjust 
ments to seat height are often useful and convenient for both 
the child occupant and the caregiver, as described in co 
pending and commonly assigned US. application Ser. No. 
11/756,702, ?led Jun. 1, 2007, and entitled “Stroller With Seat 
Height Adjustment,” the entire disclosure of Which is hereby 
incorporated by reference. Changing the seat height to a high 
level can provide a convenient seating position for eating at a 
table in a restaurant or other setting that Would otherWise call 
for a high chair. At other times, a loWer seat height can alloW 
the child to be near toys or other children at play. A variety of 
other (e.g., intermediate) height levels can be provided to suit 
the height of the caregiver. 
The disclosure provides a number of exemplary designs 

that facilitate such seat height adjustments through synchro 
niZing the movement of seat supports. The synchronization 
generally facilitates the height adjustments While maintaining 
a secure and stable seating arrangement for the child occu 
pant. The synchronization also generally helps avoid struc 
tural or mechanical complications arising from the movement 
of the seat supports or other components of the stroller during 
changes in seat position. 
One or more aspects of the disclosure are directed to 

addressing the challenges arising from having multiple seat 
supports, including those challenges presented by multiple 
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releases or actuators (e.g., a dual release) to initiate a seat 
height adjustment. On the one hand, more than one release 
mechanism may be advantageous in, for example, deterring 
or preventing an accidental or otherWise undesired change in 
seat height. For example, it may be impracticable or impos 
sible for a child occupant to engage tWo independent release 
mechanisms at the same time. On the other hand, the inde 
pendence of the tWo releases can, in some cases, alloW for 
independent movement of the seat supports. The stroller 
designs described herein avoid the separate or independent 
movement complication of the multiple release arrangement. 
As a result, the seats of the disclosed strollers avoid becoming 
improperly mounted, such as When one seat support is dis 
placed relative to its counterpart. More speci?cally, the dis 
closed designs prevent one side of a seat from being posi 
tioned at a different height than the other side, Which Would 
tilt the stroller seat sideWays and potentially jam the seat in 
place. Avoiding these complications, the disclosed strollers 
can realiZe the safety and other advantages of having multiple 
release mechanisms to change seat height. 

The disclosed strollers address other challenges and safety 
risks that can arise in multiple seat support designs, even 
those that arise When the seat supports are released concur 
rently as intended. For instance, the disclosed strollers are 
generally designed to prevent the sides of the seat assembly 
from loWering at different rates due to an uneven load or other 
conditions. As a result, the disclosed designs prevent tilting 
and instability in the seat that can arise When the seat supports 
can move during an attempted seat height adjustment. In 
some cases, the disclosed strollers can also be constructed to 
prevent the abrupt drops in seat level that could otherWise 
result during a height adjustment While the seat is occupied. 

These and other challenges are generally addressed by a 
link that couples adjustable seat supports. The link can syn 
chroniZe the movement of the seat supports, prevent relative 
displacement, and assist or otherWise control the height 
adjustment. For instance, movement of one seat support may 
be mirrored via the link in corresponding movement of 
another seat support. In addition to mirroring the movement, 
the link may limit the speed at Which the height level can be 
changed, preventing undesirably rapid drops in seat level. 
Conversely, the link may facilitate upWard movement so that 
a caregiver can more easily adjust the height level With the 
child occupying the seat. These and other aspects of the 
disclosed designs may also facilitate changing the seat height 
When the caregiver can apply substantial force to only one 
side of the seat. 

In some cases, the link includes a cable coupling a pair of 
risers. Each riser, in turn, may include a post telescopically 
received Within a frame post. In these and other cases, the seat 
height adjustment involves a slidable interface or coupling at 
the interface(s) betWeen a frame assembly and a seat assem 
bly. In some cases, the slidable interface is supported by a 
stationary guide inserted into a frame post. The guide insert 
may then include locking mechanisms to maintain a desired 
seat height level. 
The disclosed designs need not have multiple release 

mechanisms, the above-described advantages notWithstand 
ing. Indeed, some aspects of the disclosure are directed to 
maintaining a safe and secure seat height level With one or 
more lock-and-release mechanisms. More generally, the 
lock-and-release mechanisms described herein are released 
to permit the seat height adjustment Without disengaging or 
decoupling the link. That is, the link continues to couple the 
seat supports and engage the stroller frame during the height 
adjustments. In this Way, the caregiver can change the seat 
height in a controlled and safe manner. The continuous nature 
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4 
of the link may also be utiliZed in poWer-assist and resistance 
features, as described further beloW. For these and other rea 
sons, the disclosed designs can still prevent a child occupant 
from easily adjusting the stroller seat height, thereby provid 
ing a secure and stable seating arrangement for the child. One 
further, unexpected advantage of these aspects of the dis 
closed designs is that a button or other actuator of the lock 
and-release mechanism may be conveniently located for the 
caregiver (e.g., convenient accessibility on top of a support 
post on each side of the seat) as opposed to positions more 
remote from the child occupant. 

Further aspects and unexpected advantages of the dis 
closed designs involve examples having more than one lock 
and-release mechanism. Generally speaking, neither seat 
support can be loWered if only one of the locks is released 
because the link betWeen the seat supports prevents any 
movement Without both locks released. In some cases, ten 
sion Within a cable of the link prevents support posts from 
moving relative to the stroller frame. Moreover, the tension 
increases When the seat is under load (e. g., a child is seated in 
the stroller). Because the support post With the released lock 
is not alloWed to move, the lock (and more generally the post) 
can return to a locked position after the releasing force is no 
longer applied. This aspect of the designs reduces the poten 
tial safety issues arising from a child sequentially releasing 
the locks. 

Turning noW to the draWings, an exemplary stroller is 
generally depicted at 100 in FIGS. 1-4 and is constructed in 
accordance With the teachings of the present disclosure. In 
this example, the stroller 100 generally has a frame assembly 
102, a seat assembly 104 (FIG. 1) supported by the frame 
assembly 102, and a plurality of Wheels supporting the frame 
assembly 102 on a ground surface. The frame assembly 102 in 
the disclosed example includes a pair of rear Wheels 106 and 
a pair of front Wheel assemblies indicated generally at 108. In 
this example, each front Wheel assembly 108 has tWo Wheels 
109 spaced apart side by side. The con?guration and con 
struction of the front Wheel assemblies 108 and the rear 
Wheels 106 can vary considerably and yet fall Within the spirit 
and scope of the present invention. 
The frame assembly 102 generally has a seat mounting 

frame 110 con?gured for compatibility With a variety of seat 
assemblies or other seating components. To that end, some, if 
not all, of the seat assembly 104 may be removable from the 
seat frame 110 and the stroller 100. For example, a car seat 
carrier (not shoWn) may then engage the seat frame 110 to 
accommodate an infant child occupant. In these and other 
cases, the seat mounting frame 110 may be considered an 
integral or other component of the frame assembly 102. HoW 
ever, the seat mounting frame 110 may also be considered a 
part or portion of the seat assembly 104, such as When one or 
more other units of the seat assembly 104 are integrally 
formed With the seat mounting frame 110 or otherWise not 
removable from the seat mounting frame 110. More gener 
ally, the seat mounting frame 110 may alternatively be con 
sidered a component shared by both the frame assembly 102 
and the seat assembly 104. 

In this exemplary case, one or more components of the seat 
assembly 104 are supported by a pair of U-shaped compo 
nents of the seat frame 110. More speci?cally, the U-shaped 
components correspond With a loWer, front seat attachment 
tube 112 and an upper, rear seat attachment tube 114. Both of 
the seat attachment tubes 112, 114 have elongated sides inte 
grally formed With arch-shaped ends, collectively de?ning 
upper and loWer U-shaped support structures. Each seat 
attachment tube 112, 114, in turn, de?nes a respective area in 
Which portions of the seat assembly 104 are positioned or 
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suspended. For example, as best shown in FIG. 1, a seat 
indicated generally at 1 1 6 and shown in phantom may include 
side panels or Wings 118 and a seat back or backrest 120 
suspended from the seat attachment tube 114. The side panels 
118 and the backrest 120 may extend doWnWard toward, and 
connect With, a seat bottom 122 of the seat 116. The seat 
bottom 122 may also be suspended from, or supported by, the 
seat attachment tube 112 at a front end 124 of the seat bottom 
122. The seat assembly 104 may also include a leg rest portion 
126 disposed Within the arch de?ned by the seat attachment 
tube 112. An occupant tray bar 127 may cross the seat assem 
bly 104 at a position above the leg rest portion 126 and 
forWard of the backrest 120. Apart from supporting an occu 
pant tray (not shoWn), the bar 127 may help retain the seat 
occupant in the seat 116 and be used for other purposes (e.g., 
an occupant arm rest or an infant carrier attachment). 
Optional components of the seat assembly 104 include a foot 
rest (not shoWn) connected to the seat mounting frame 110 at 
or near a loWer end 128 of the seat attachment tube 112, as 
Well as a canopy (not shoWn) connected to the seat mounting 
frame 110 at or near an upper end 130 of the seat attachment 
tube 114. 
Any one or more of the above-referenced parts of the seat 

116 can be made entirely of fabric or like materials and 
include components directed to facilitating attachment to, or 
suspension from, the seat frame 110. Alternatively or addi 
tionally, portions of the seat assembly 116 may include a 
cover material, Which may be removable, and placed over a 
generally rigid supporting structure that de?nes and shapes 
the portion of the seat, such as the seat bottom 122 or the seat 
side Wings 118. Thus, once attached to the seat frame 110, the 
seat assembly 104 canbe su?iciently supported on the stroller 
100 and substantial enough to support the Weight of a child 
occupant. More generally, the con?guration and construction 
of the seat 116 and other portions of the seat assembly 104 can 
vary considerably as desired. 

The loWer and upper seat attachment tubes 112 and 114 are 
coupled to a base portion or chassis 132 of the frame assembly 
102 at a pair of rotational or pivotal seat joints 134 and 136. 
More speci?cally, side rails or arms 138 and 140 (FIG. 2) of 
the loWer seat attachment tube 112 extend rearWard and 
upWard from the loWer end 128 to terminate at the seat joints 
134 and 136, respectively. Similarly, side rails or arms 142 
and 144 (FIG. 2) of the upper seat attachment tube 114 extend 
doWnWard and forWard from the upper end 13 0 to terminate at 
the seat joints 134 and 136, respectively. In this exemplary 
case, the loWer and upper seat attachment tubes 112 and 114 
are separately coupled to the seat joints 134 and 136 to enable 
independent rotation of the loWer and upper seat attachment 
tubes 112 and 114. In other cases, the loWer and upper seat 
attachment tubes 112 and 114 may be integrally formed or 
otherWise ?xedly attached to one another. The seat joints 134 
and 136 are positioned on horizontal pivot axes M1 and M2 
(FIG. 2) that extend horizontally along a transverse line dis 
posed betWeen the front and rear Wheels 106, 109. The seat 
joints 134 and 136 generally alloW the inclination or declina 
tion of the components of the seat assembly 104 to be adjusted 
relative to the base frame or chassis 132, Which, in contrast, 
generally includes a set of structural components in ?xed 
relation to each other during use in operational con?gura 
tions. Each end of the occupant tray bar 127 may also be 
coupled to the frame assembly 102 at or near the seat joints 
134, 136. 

In the exemplary embodiment shoWn in FIGS. 1-4, the 
chassis 132 and, more generally, the frame assembly 102 
includes a pair of upstanding frame posts 146 and 148 that 
extend upWard to the seat joints 134 and 136, respectively. In 
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6 
this manner, the frame posts 146 and 148 couple the seat 
frame 10 (and, by extension, the seat assembly 104) to the 
remainder of the frame assembly 102 (and, by extension, the 
non-seating portions of the stroller 100) at a position, or level, 
above the chassis 132. Each post 146, 148 may have a tubular 
cross-section and, for example, be formed from extruded 
aluminum or any other material(s) providing suf?cient struc 
tural support. The posts 146 and 148 are connected by a cross 
member or brace 150 (FIGS. 2-4) of the chassis 132 that may, 
but need not, be integrally formed With the posts 146, 148, as 
shoWn. The brace 150 extends horizontally on a line parallel 
With the pivot axes M1 and M2 and may include ends 152 and 
154 that are bent upWard to meet the posts 146, 148. In this 
exemplary case, the brace 150 and the posts 146, 148 form a 
U-shaped support structure extending upWard from other por 
tions of the base frame or chassis 132 to interface With the seat 
frame 110 and other seating components of the stroller 100. 
The frame assembly 102 further includes a bracket 156 to 

couple the brace 150 to a pair of front legs 158 and a pair of 
rear legs 160 of the chassis 132. In alternative embodiments, 
a clamp or other connector may be utilized to couple the brace 
150 to the front and rear legs 158 and 160. The brace 150 need 
not be coupled to both the front and rear legs 158 and 160 via 
the same connection. In some cases, one or more additional 

brackets, clamps or other connectors (not shoWn) may be 
included to establish any number of further frame leg con 
nections. Further details regarding the manner in Which the 
legs 158 and 160 are coupled to the remainder of the frame 
assembly 102 are provided beloW in connection With a num 
ber of exemplary embodiments. 

In this exemplary case, the front legs 158 are disposed on 
an incline until about midpoint betWeen the front and rear 
Wheels 106, 109, at Which point each front leg 158 is bent to 
a horizontal, cantilevered end 161 of the chassis 132. Each 
cantilevered end 1 61 extends rearWard from the front legs 158 
beyond the bracket 156 before being capped at termination 
points generally above the rear legs 160, as shoWn in FIG. 1. 
Alternatively, the front legs 158 are connected at the ends 161 
by a U-shaped link or brace. 
The pair of front legs 158 are laterally connected by trans 

verse front leg links 162 and 163 (FIGS. 2-4), While the pair 
of rear legs 160 are laterally connected by a transverse rear leg 
link 164 (FIGS. 2-4). The links 162-164 generally provide 
stability for the frame assembly 102. To this end, the leg links 
162 and 164 extend horizontally betWeen the legs connected 
thereby at a position approximately midWay doWn the length 
of the corresponding legs. The front leg link 163 also extends 
horizontally betWeen the front legs 158 at an upper end 
thereof. The bracket 156 engages the leg link 163 midWay 
betWeen the front legs 158, as best shoWn in FIG. 2. Each leg 
link 162, 163, 164 may be integrally formed With the legs 
connected thereby or otherWise attached in a secure manner 
to provide structural support. Other embodiments may alter 
natively or additionally include leg links disposed at different 
positions along the length of the legs 158, 160. In the exem 
plary embodiment shoWn, the front legs 158 are not linked to 
the rear legs 160 other than at the bracket 156. Alternatively, 
one or more leg links may also be provided to connect one of 
the legs 158 With one of the legs 160, in Which case the 
connection may be adjusted to accommodate inWard retrac 
tion toWard one or more folded con?gurations. For example, 
a longitudinal link betWeen a front leg 158 and a rear leg 160 
may be sectioned With joints to facilitate folding. In these and 
other Ways, the chassis 132 and, more generally, the frame 
assembly 102, may include any number and variety of leg 
links and other connectors in any desired con?guration to 
provide a stable base or foundation for the seat assembly 104. 
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As shown in FIGS. 1 and 2, the stroller 100 includes an 
adjustable handle 166 that extends from the frame assembly 
102 via a pair of handle connectors 176 and a pair of handle 
pivot hubs 177. As best shoWn in FIGS. 2-4, each handle 
connector 176 may include a bracket, ring, clamp, or other 
connector to secure one of the handle pivot hubs 177 and, 
thus, the handle 166, to the frame posts 146, 148 at a desired 
position. In this case, the handle connectors 176 are ?xedly 
secured at a location at or near top ends of the frame posts 146, 
148. In some cases, the location of the handle connectors 176 
is adjustable upWard from the seated position shoWn. For 
example, the handle connector 176 may form a pressure ?t 
around the frame posts 146, 148 that can be released to move 
the handle connector 176 to a neW position along the frame 
posts 146, 148. Further details regarding examples of the 
adjustable handle 166 are set forth in co-pending, commonly 
assigned U.S. application Ser. No. 11/831,430, entitled 
“Stroller With Foldable Frame and Adjustable Handle,” and 
?led Jul. 31, 2007, the entire disclosure of Which is hereby 
incorporated by reference. 

With reference noW to FIGS. 3 and 4, the height level of the 
seat assembly 104 is generally adjustable relative to the 
ground level, or equivalently, the chassis 132 or the frame 
assembly 102. In this case, the height level adjustment is 
accomplished via directly upWard or doWnWard movement, 
such as along a vertical directionV (FIG. 4). As a result, the 
upWard and doWnWard movement generally does not alter the 
fore-and-aft (or longitudinal) position of the seat assembly 
104 relative to the base frame or chassis 132. Avoiding any 
such alteration may be useful, for instance, in connection With 
maintaining a desired Weight distribution betWeen the front 
and rear Wheels. In that Way, any height level adjustments do 
not result in balance or stability issues. More generally, the 
height adjustment occurs in a direction along an axis of the 
frame posts 146 and 148. Thus, in alternative cases, the 
adjustment of the seat position need not involve solely verti 
cal movement, including When, for example, the longitudinal 
axes of the frame posts 146 and 148 are not vertically ori 
ented. 

The seat position adjustment generally involves an adapt 
able interface betWeen the seat frame 110 and the chassis 132 
or the frame assembly 102. In the example shoWn, the inter 
face generally includes dual adjustable seat support assem 
blies 178 that couple the seat frame 110 to the chassis 132. 
Each seat support 178, in turn, is generally aligned With one of 
the frame posts 146, 148. This alignment results in a vertical 
orientation of each seat support 178 corresponding With the 
vertical orientation of an axis L (FIG. 2) of the frame posts 
146, 148. In this example, each seat support 178 slidably 
engages one of the frame posts 146, 148 for movement rela 
tive to the chassis 132. Such relative movement, in turn, 
adjusts the seat frame 110 betWeen multiple, in-use height 
levels relative to the frame assembly 102 and the chassis 132. 
Further details regarding the operation and components of the 
seat supports 178 are set forth beloW in connection With 
several examples. The seat support examples are described 
With the understanding that the seat supports 178 may alter 
natively or additionally be considered to include the frame 
posts 146,148. 

In the exemplary embodiment shoWn in FIG. 4, each seat 
support 178 includes a seat riser 180 that can be positioned to 
extend out of, e.g., upWard, from one of the frame posts 146, 
148. Each seat riser 180, in turn, includes a riser post 182 
shaped to engage one of the frame posts 146, 148. Speci? 
cally, FIG. 4 shoWs the seat risers 180 after upWard relative 
movement along a vertical direction V from the position 
shoWn in FIG. 3, revealing a portion of the riser posts 182. In 
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this example, each riser post 182 slidably engages one of the 
frame posts 146, 148 in a telescopic arrangement that collec 
tively provides support for the seat assembly 104 and the seat 
frame 110 relative to the base frame or chassis 132. In the 
example shoWn in FIGS. 3 and 4, each riser post 182 has a 
columnar shape con?gured to be cooperatively received by 
one of the frame posts 146 and 148. The cooperative shapes of 
the riser and frame posts may vary from the example shoWn, 
including, for instance, circular and other non-rectangular 
cylindrical cross-sections. As described further beloW, the 
seat supports 178 include a number of further components to 
synchroniZe the movement and secure positioning of the seat 
risers 180. 

While the examples to folloW involve the seat risers 180 
and the riser posts 182 received Within one of the frame posts 
146 and 148, alternative telescoping arrangements may 
involve a reverse relationship Where the frame posts 146 and 
148 are inserted Within, or received by, elements of a seat riser 
or other component of the seat frame 110. Notwithstanding 
the foregoing, the height level adjustment aspect of this dis 
closure is not limited to telescoping columns or other tele 
scoping arrangements. On the contrary, the height level of the 
seat assembly 104 may involve other types of sliding arrange 
ments, including, for instance, posts, shafts or columns 
arranged in side-by-side and other con?gurations for gener 
ally vertical movement to raise or loWer the seat assembly 
104. Furthermore, the relative movement of the frame com 
ponents need not be linear. One example of non-linear move 
ment may involve a threaded relationship that results in heli 
cal or tWisting motion. 

FIGS. 5 and 6 depict the operation of the adjustable seat 
supports 178 in greater detail. In this example, the seat riser 
180 of the adjustable seat support 178 is disposed to a varying 
extent Within the frame post 148. Depending on the desired 
seat height, the seat riser 180 extends out of, and upWard 
from, an upper end 183 of the frame post 148, Which may be 
shaped and otherWise con?gured to receive the handle con 
nector 176. FIG. 5 shoWs the seat riser 180 disposed almost 
completely Within the frame post 148 such that the seat frame 
110 and, thus, the seat 116 are located at a loW seat height 
position. In turn FIG. 6 shoWs the riser post 182 of the seat 
riser 180 extending upWard from the upper end 183 of the 
frame post 148 such that the seat 116 is positioned at a level 
higher than the position shoWn in FIG. 5. 
The operation of the adjustable seat supports 178 may 

provide a variety of height level options. In some cases, the 
seat risers 180 may cooperate With the frame posts 146, 148 to 
provide a discrete number (e. g., three) of height level options 
for the seat 116. Alternative arrangements may present an 
increased (or decreased) number of height level options, as 
desired. Other embodiments may support continuous (rather 
than discrete) height level adjustment for an in?nite number 
of height level options. 
The adjustable seat supports 178 of an exemplary embodi 

ment are shoWn in FIGS. 7-11 in partially assembled and 
exploded form to depict a number of components housed 
Within the frame posts 146, 148 during operation. With ref 
erence noW to FIG. 7, one of the adjustable seat supports 178 
is shoWn in a position partially extending from the frame post 
146, While the other seat support 178 is shoWn completely 
removed from the frame post 148. In this Way, FIG. 7 shoWs 
the manner in Which the seat supports 178 are linked, With the 
understanding that the depicted positions do not correspond 
With an in-use arrangement. Generally speaking, the adjust 
able seat supports 178 are coupled via a link or link assembly 
184 engaged With the base frame or chassis 132 to secure the 
seat supports 178 Within the frame posts 146, 148. The seat 
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supports 178 are further secured to the frame posts 146, 148 
via stationary guide inserts 185 seated Within the frame posts 
146, 148. Each guide insert 185 may be formed from molded 
plastic and generally con?gured to slidably guide one of the 
riser posts 182 relative to one of the frame posts 146, 148. 
Each guide insert 185 is ?xedly secured in an upright orien 
tation Within one of the frame posts 146, 148, as Well as 
attached thereto. As a result, each riser post 182 is capable of 
sliding movement relative to both the guide insert 185 and one 
of the frame posts 146, 148. The guide inserts 185 may be 
considered part of the seat risers 180, as the guide inserts 185 
are located at a base or loWer end 186 of each seat riser 180 
With the riser posts 182 slidably engaged thereWith, and rising 
upWard therefrom. Alternatively or additionally, the guide 
inserts 185 may be considered part of a lock-and-release 
mechanism (as described beloW) or the link assembly 184, as 
the guide inserts 185 form part of an interface coupling com 
ponents of the link assembly 184 With the riser posts 182. 
Rivets or other fasteners 187 are used to secure the guide 
inserts 185 and, thus, the seat risers 180 to the frame posts 
146, 148. To that end, each rivet 187 is threaded through or 
otherWise received in an aperture 188 formed in the frame 
posts 146, 148, and an aperture 189 in the guide insert 185. 
Further details regarding the guide inserts 185 are set forth 
beloW. 

The link assembly 184 in this example includes a link or 
synchronization cable 190 arranged in a loop betWeen the seat 
supports 178. As described beloW, the link cable 190 gener 
ally links or synchronizes the movement of the seat supports 
178. Generally speaking, When one side of the seat support 
assembly is raised or loWered, tension in the link cable 190 
causes the other side to follow. Movement of one seat support 
is thus mirrored in the other seat support, including both 
displacement and rate of displacement. This synchronization 
generally prevents the seat frame 110 from Wracking or jam 
ming due to one side being higher than the other. To these 
ends, the link cable 190 is attached to each riser post 182, and 
remains so attached during the movement (e.g., When the seat 
supports 178 are released for a seat height adjustment), as 
described beloW. The link cable 190 thus couples the riser 
posts 182 in a continuous manner. In this example, starting on 
the side With the frame post 148, the link cable 190 is ?xed 
along its length at a position 191 to one of the seat risers 180 
at a loWer end 192 of the riser post 182. The link cable 190 
then loops through the seat support 178, redirecting doWn 
Ward to pass through the frame post 148. The link cable 190 
then runs through the brace portion 156 of the U-shaped 
support structure of the base frame or chassis 132 to reach and 
pass through the other frame post 146. On that side of the 
chassis 132, the link cable 190 is ?xed to the other seat riser 
180 at the loWer end 192 of the corresponding riser post 182, 
and is redirected Within the seat support 178 to return to the 
starting point through the same path, thereby forming the 
loop.A panel 193 of the chassis 132 may provide access to the 
link cable 190 Within the brace 156 during assembly and 
installation. The loop may be formed by attaching ends of the 
cable 190 together With one or more crimp connectors as 
shoWn, or in any other desired manner. Further details regard 
ing the con?guration and operation of the link cable 190 and 
the link assembly 184 are provided beloW. 

In this example, each adjustable seat support 178 also 
includes a lock-and-release mechanism to secure the seat 
risers 180 in place at a desired seat height, as Well as alloW the 
movement of the riser posts 182 to adjust the seat height. As 
shoWn in FIG. 7, a button actuator 194 of the lock-and-release 
mechanism is positioned at an upper end 195 of the seat risers 
180. The upper end 195 is covered by a cap 196 from Which 
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the button actuator 194 extends upWard. Each button actuator 
194 is coupled to other components of the seat support 178 
that are con?gured to alloW the link cable 190 and the riser 
post 182 to move relative to the frame posts 146, 148 once the 
button actuator 194 is displaced doWnWard by a caregiver. 

FIG. 8 illustrates the lock-and-release mechanism together 
With components of the link assembly 184 and the seat riser 
180. In this example, the riser post 182 includes a generally 
rectangular cylindrical tube 198. Anupper end 200 of the tube 
198 is tapered and otherWise shaped to cooperate With the cap 
196, While a loWer end 202 has a matching pair of laterally 
oriented slots 204 on opposite sides of the tube 198 for engag 
ing the link assembly 184. Each slot 204 is generally shaped 
as a receptacle for a pin-based cable fastener, as described 
further beloW. The upper end 200 has a matching pair of 
openings 206 to receive a rivet or other fastener 208 that 
passes through the tube 198 for attaching components of the 
seat riser 180, such as the tube 198 and actuator parts of the 
lock-and-release mechanism. The loWer end 202 has a match 
ing pair of openings 210 on facing sides of the tube 198 to 
receive a pin, bolt, or other bar-shaped object 212 that passes 
through the tube 198 and, more generally, the seat riser 180, 
to maintain the position of the riserpost 182 and, thus, the seat 
height level. The operation and use of the bolt 212 and the 
openings 210 in the seat height adjustment are described in 
greater detail beloW. 

In addition to an actuator (e.g., the button actuator 194), the 
lock-and-release mechanism generally includes a set of com 
ponents that translates the force applied to the actuator to 
unlock or release the adjustable seat support 178 for move 
ment. To this end, the lock-and-release mechanism of the 
example shoWn in FIG. 8 includes an actuator mount 214 and 
an actuator (e. g., button) extension or connector 216. In this 
example, the actuator mount 214 includes the cap 196 and a 
bias spring 218 disposed betWeen the cap 196 and the button 
actuator 194. The cap 196 may include a housing 220 With an 
opening 222 for receiving the button actuator 194 and a grip 
ping rail 224 that extends laterally to provide a surface for a 
user to hold While depressing the button actuator 194. An 
underside of the housing 220 has a receptacle 226 sized and 
shaped to engage the upper end 200 of the tube 198, thereby 
securing the tube 198 to the actuator mount 214. 
The button extension 216 generally couples the actuation 

and locking components of the lock-and-release mechanism, 
While translating the vertical motion of the button actuator 
194 into a lateral displacement of the bolt 212. In this 
example, the button extension 216 includes vertically elon 
gated parallel connector strips 228 and 230. Each connector 
strip 228, 230 has a vertically elongated and narroWed central 
segment 232 and a translating coupler 234 from Which the 
central segments 232 extend upWard. Each translating cou 
pler 234 is Widened to accommodate an angled slot 236 
shaped to receive the bolt 212. The angled orientation of the 
slots 236 translates the vertical motion of the strips 228, 230 
into lateral motion of the bolt 212. Upper ends 238, 240 of the 
strips 228, 230 are also Widened relative to the central seg 
ments 232 to accommodate apertures 242 con?gured to 
receive a spacer 244. The upper end 240 of the connector strip 
230 extends farther upWard than the upper end 238 of the strip 
228 so that an engagement slot 245 is positioned to engage 
and cooperate With the button actuator 194 or other ?xture of 
the actuator mount 214 driven thereby. Once assembled, the 
connector strips 228 and 230 are movably engaged With the 
cap 196, projecting doWnWard from the cap 196 a distance 
generally corresponding With the length of the tube 182. In 
this regard, the strips 228 and 230 act as actuator legs to 
couple the button actuator 194 With the remainder of the 
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lock-and-release mechanism. The connector strips 228 and 
230 are coupled together by the spacer 244 such that a sepa 
ration is maintained to alloW the button extension 216 to 
extend along opposite sides of the guide insert 185, as 
described further beloW. 

The con?guration and components of the actuator mount 
214 and the button extension 216, as Well as the lock-and 
release mechanism more generally, may vary considerably 
from the example shoWn. For instance, the lock-and-release 
mechanism may include additional or different actuators, 
Which need not be mounted in the cap 196. Indeed, the actua 
tor mount may include any number of actuators, Which may 
be placed in various locations across the seat frame 110 or 
along the chassis 132. For instance, an actuator may be dis 
posed at a loWer or more rearWard position than the cap 
location shoWn. In some cases, one or more actuators may be 

disposed on side or bottom faces or portions of the frame 
posts. Furthermore, the button extension 216 may utiliZe a 
different number of connectors (e.g., one or more), Which 
need not be strip-shaped. For example, the central segment 
232 may be rod-shaped, and the ends may have a thickness 
and shape other than that of a thin plate or strip. Still further, 
some designs may include other extension connector arrange 
ments. In some cases, other symmetrical arrangements of 
multiple extension connectors (e.g., an even number of 
matching strips) can apply force on the bolt 212 in a balanced 
manner, as in the example shoWn. In that Way, the bolt 212 is 
pushed on both ends or sides, thereby reducing the likelihood 
of jamming, turning, or moving in an unintended direction. 
HoWever, asymmetrical arrangements or unitary elements, 
such as a single pushrod, may also be used. 

With continued reference to FIG. 8, several components of 
the link assembly 184 generally engage the tube 198 of the 
seat riser 180 to support and control the movement of the tube 
198. Generally speaking, these components of the link assem 
bly 184 secure the link cable 190 (or other link) to the seat 
riser 180 and help to maintain the tensioned loop that syn 
chroniZes and regulates the seat height adjustments. In this 
case, the synchronization is facilitated With a pulley-based 
loop With a pulley 246 in each seat support 178. The position 
(e. g., height) of each pulley 246 is ?xedly secured Within one 
of the tubes 198 and, thus, Within one of the frame posts 146, 
148 (FIGS. 1-6). As described beloW, each pulley 246 is 
mounted on one of the guide inserts 185. 

In operation, the pulley 246 rotates Within the tube 198 as 
the tube 198 changes position relative to the guide insert 185. 
The position of the tube 198 changes as a result of a ?xed 
connection to the link cable 190 via a cable retainer 248 that 
snaps or otherWise engages the tube 198. In this example, the 
cable retainer 248 receives a cable pin or clasp 250 siZed to 
engage one of the slots 204 in the tube 198 as the cable 190 
loops over the pulley 246 as shoWn. The cable clasp 250 is 
crimped onto the cable 190 or otherWise ?xed at a position 
along the cable 190, and need not be pin- or rod-shaped. The 
cable retainer 248 includes a block 252 shaped for insertion in 
the tube 198 to lock the pin 250 in the slot 204. The engage 
ment of the block 252 and the tube 198 may include a snap- or 
press-?t arrangement or any other desired attachment. In this 
example, the block 252 includes a vertically oriented groove 
254 through Which the cable 190 passes, as Well as clips 256 
on either side of the groove 254 that may engage an interior 
projection (not shoWn) in the tube 198 to secure the cable 
retainer 248 in place. 

In general, the pulleys 246 assist the rotation of the link 
cable 190, Which, in turn, causes the displacement of the cable 
retainer 248 and, thus, the movement of the tube 198. Further 
details regarding hoW the movement of the seat supports 178 
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is synchroniZed via the cable 190 and, more generally, the link 
assembly 184, are provided beloW. Alternatively or addition 
ally, the link assembly 184 includes one or more Wheels or 
other non-pulley machines, both rotating and non-rotating, to 
facilitate the redirection or rotation of the link cable 190. 
The lock-and-release mechanism of this example also 

includes and utiliZes a track 258 formed in a vertically elon 
gated body 260 of the guide insert 185 that extends upWard 
from the base or loWer end 186. The track 258 generally runs 
the length of the body 260 to provide a number of discrete 
positions at Which the bolt 212 and, thus, the tube 198 can be 
located. To that end, the track 258 includes a number of 
notches 262 that act as stops along a vertical adjustment path 
264 in Which the bolt 212 can be received. In operation, each 
notch 262 generally Works With the bolt 212 as a lock to 
maintain the position of the seat support 178. More speci? 
cally, the bolt 212 is shifted laterally into and out of one of the 
notches 262 via the action imparted by the button extension 
216, at Which point the bolt may move up or doWn the path 
264 to one of the other notches 262. The bias force applied by 
the spring 218 Will cause the bolt 212 to engage one of the 
notches 262 if the actuation force is no longer applied to the 
actuator button 194. As described further beloW, the higher 
notch (or notches) corresponds With a higher seat height level, 
as the seat riser 180 is carried upWard by the bolt 212 via the 
openings 210 in the tube 198. The con?guration and compo 
nents of the above-described track-based lock mechanism 
can vary considerably, as desired. 
A top end 266 of the guide insert 185 is generally directed 

to supporting the pulley 246 Within the tube 198. To that end, 
the body 260 of the guide insert 185 may include a pair of 
laterally spaced plates 268 that terminate in ?nger-like pro 
jections at the top end 266 to form a recess or saddle 270. The 
plates 268 and the saddle 270 are con?gured to receive the 
pulley 246 in a manner that facilitates the rotation of the 
pulley 246 and the cable 190. 

FIG. 9 shoWs portions of the guide insert 185, the riser post 
182, and the link assembly 184 as assembled to illustrate the 
operation of the seat riser 180, the link assembly 184, and the 
lock-and-release mechanism in greater detail. The guide 
insert 185 has a Wedge-shaped bottom 272 shaped to coop 
erate With the interior of one of the frame posts 146, 148 
(FIGS. 1-6). At or near the bottom 272, the guide insert 185 
has a platform or shelf 274 in Which guide holes 276 are 
formed to receive the cable 190. BeloW each of the guide 
holes 276, the cable 190 is also retained in semi-circular 
grooves 278 formed in a face of the bottom 272 of the guide 
insert 185. Together, the guide holes 276 and grooves 278 can 
help establish or retain the tension in the cable loop by posi 
tioning the cable 190 in a consistent manner More generally, 
the guide holes 276 and the grooves 278 help to maintain a 
consistent engagement of the link 184, the adjustable seat 
supports 178, and the chassis 132 (FIGS. 1-4). The shelf 274 
of the guide insert 185 may correspond With or establish the 
loWest seat height level possible, in the event that the cable 
retainer 248 rests upon the shelf 274 as shoWn. 
The guide insert 185 is shoWn in FIG. 9 Without the bolt 

212 to depict the operation and positioning of the button 
extension 216 of the lock-and-release mechanism. Generally 
speaking, the bolt 212 is laterally re-positioned Within the 
opening 210 in the tube 198 by the position of the translating 
coupler 234 ofone ofthe strips 228, 230 (FIG. 8). In this case, 
the height of the coupler 234 is determinative of Where the 
bolt 212 Would reside Within the angled slot 236 of the cou 
pler 234. As shoWn, the actuation button 194 (FIGS. 7 and 8) 
has not been pressed by the caregiver, such that the bolt 212 is 
positioned Within the opening 210 by the coupler 234 and the 
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angled slot 236 toward the left hand side of the opening 210. 
This lateral position corresponds With the engagement of one 
of the notches 262 shoWn in FIG. 8. Once the button is 
pressed, the coupler 234 moves doWnWard, moving the bolt 
212 Within the opening 210 laterally to the right as the bolt 
212 folloWs the angled slot 236. 

FIG. 9 also shoWs the aperture 189 through Which the 
fastener 187 (FIG. 7) passes to secure the guide insert 185 to 
the chassis 132 (FIGS. 1-4). The bottom 272 of the guide 
insert 185 may have a semi-circular support shelf 280 to 
further engage the fastener 187 and thereby securely attach 
the guide insert 185 Within the chassis 132. 

FIGS. 10 and 11 illustrate the above-described components 
of the adjustable seat supports 178 as assembled, With like 
numerals referencing common components. FIG. 10 depicts 
the adjustable seat support 178 at a loWer seat height level, 
While FIG. 11 depicts the adjustable seat support 178 at a 
higher seat level. At the loW level, the pulley 246 is inserted far 
upWard into the riser post 182, as the riser post 182 signi? 
cantly overlaps the guide insert 185. At the higher level, the 
riser post 182 has been moved upWard relative to the guide 
insert 185 and the frame post 148. After the movement of the 
seat assembly 178 to displace the seat frame 110 relative to 
the chassis 132, the seat assembly 178 is then locked in at the 
neW position as described further beloW. 

The movement is synchronized in the other seat support 
178 via the loop formed by the cable 190. As shoWn in FIG. 
10, the cable position 191 and the cable retainer 248 are 
initially located near the loWer end of the guide insert 185. As 
the riserpost 182 is moved upWard, the cable position 191 and 
the cable retainer 185 folloW until reaching the location 
shoWn in FIG. 11 near the top of the frame post 148 and the 
pulley 246. Because the other seat support 178 has the same 
con?guration of linking components, the upWard displace 
ments of the cable position 191, the cable retainer 185, and 
ultimately the riser post 182, are replicated. 

FIGS. 10 and 11 also shoW that one of the components of 
the link assembly 184, i.e., the pulley 246, rests in a linearly 
stationary manner in the saddle 270 of the guide insert 185. To 
this end, the pulley 246 may include an axle 282 rotationally 
seated in the saddle 270. In this Way, the pulley 246 is free to 
rotate With the cable loop but otherWise ?xed relative to the 
guide insert 185 and the base frame or chassis 132.As a result, 
the link assembly 184 remains engaged With the chassis 132 
during the height adjustments for stable and secure movement 
relative thereto. Alternatively, the pulley 246 may be attached 
to a different portion of the guide insert 185, or the pulley 246 
may be ?xed relative to the tube 198. 

The manner in Which the seat support 178 is locked in 
position at the tWo height levels is also depicted in FIGS. 10 
and 11. In this example, the riser post 182 can be locked into 
three positions or height levels established via notches or 
stops 284A-284C along the track 258. At the loWest seat 
height level, the bolt 212 resides in the stop 284A (FIG. 10). 
At an intermediate height level, the bolt 212 resides in the stop 
284B. The highest height level has the bolt 212 in the stop 
284C (FIG. 11). In each position, the engagement of the bolt 
212 in one of the track stops, together With the bias force of 
the actuator spring 218 (FIG. 8), lock the tube 182 in place. 

To release the seat support 178 from the locked position, a 
doWnWard force is applied to the button actuator 194, Which, 
in turn, moves the extension strips 228 (FIG. 8) and 230 
doWnWard such that the slot 23 6 of the translating coupler 234 
moves the bolt 212 laterally (e.g., rightWard as shoWn in the 
draWings). As a result, the bolt 212 moves out of one of the 
stops and onto the vertical adjustment path 264, thereby 
alloWing the bolt 212 to slide upWard or doWnWard to reach 
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another stop along the track 258. Generally speaking, the seat 
support 178 is noW released, permitting a caregiver to move 
the riser post 182 (and the seat frame 110) to a neW level. 
When the desired height level is reached, the lock-and 

release mechanism is re-engaged once the force is no longer 
applied to the button actuator 194. Once the bolt 212 is riding 
on the path 264, the caregiver can release the button actuator 
194, and the bias force of the spring 218 (FIG. 8) Will move 
the translating coupler 234 upWard and the bolt 212 laterally, 
once one of the notches or stops is encountered. 

In the exemplary embodiment described above, the fore 
going steps generally occur concurrently for both seat sup 
ports 178, each of Which has a dedicated lock-and-release 
mechanism. While alternative embodiments may include 
only a single lock-and-release mechanism, the dual nature of 
the lock-and-release mechanism presents a number of opera 
tional and safety-related advantages. For example, When only 
one support 178 is released, the locked nature of the other 
support 178 prevents the riser post 182 from moving relative 
to the chassis 132 and the frame assembly 102. More speci? 
cally, the link assembly 184 (e.g., the cable 190) prevents one 
riser post 182 from moving unilaterally. Apart from the safety 
rami?cations, preventing unilateral movement may, in turn, 
help avoid jamming of the seat support 178 once one side is 
displaced relative to the other side. Furthermore, the link 
assembly 184 Works in conjunction With the tWo lock-and 
release mechanisms to re-engage the side that Was released. 
With the cable 190 under tension, the released side is not 
alloWed to move enough to displace the bolt 212 vertically 
from the notch or stop. As a result, the released side Will again 
lock into position once the force is no longer applied to the 
button actuator 194. In this Way, the linked nature of the seat 
supports 178 prevents a child from sequentially disengaging 
the sides, With an unsafe transition state Where one side is 
latched and the other side is not. 
The foregoing safety and operational bene?ts are provided 

even When the seat supports 178 are under load. Indeed, the 
tension in the cable 190 increases With the load of a seated 
child occupant. It folloWs that the increased tension in the 
cable 190 Will more effectively prevent any undesired, uni 
lateral movement. 
The tension in the cable 190, as installed, can vary. In some 

cases, the cable 190 need not be pre-loaded to be under much 
tension. In other cases, a signi?cant amount of pre-loaded 
tension in the cable 190 may increase the friction in the 
synchronization loop.As a result, the seat supports 178 Would 
be more dif?cult to move, especially When under the load of 
a child occupying the seat. As a result, the child may be unable 
to change the seat even if the seat supports Were released from 
the locked position(s). 

FIG. 12 illustrates an embodiment in Which an energy 
storage device 286 is introduced into the synchronization 
loop to both assist upWard adjustments and deter undesirably 
rapid doWnWard adjustments. In this case, the energy storage 
device 286 includes a pneumatic cylinder 288 mounted 
Within the brace 156 and integrated in the synchronization 
loop through attachments to the cable 190. More speci?cally, 
the cable 190 is attached to a piston or plunger 290 that 
reciprocates Within a column 292 secured to the brace 156. 
The pneumatic cylinder 288 is positioned and oriented in a 
manner that energy is stored When the cable 190 moves in a 
direction that loWers the seat level. As a result, the pneumatic 
cylinder 288 applies a return force to release the stored energy 
When the cable 190 moves in the opposite direction, thereby 
assisting the caregiver in raising the seat level. In that Way, the 
device 286 regulates and controls the doWnWard movement, 
thereby avoiding abrupt drops, While assisting upWard move 






